The oxygen-IS steady-state technique to mea sure the regional cerebral metabolic rate for oxygen re quires a correction for the nonextracted intravascular molecular oxygen-IS. To perform this correction, an ad ditional procedure is carried out using RBCs labeled with llCO or C150. The previously reported correction method, however, required knowledge of the regional ce rebral to large vessel hematocrit ratio. A closer examinaPrevious publications presented the theory and results (Lam mertsma et aI. , 1983; Pantano et aI. , 1985) of a method to correct regional cerebral oxygen extrac tion ratio (rOER) and hence oxygen utilization (rCMR02), as obtained with the oxygen-15 steady state technique, for nonextracted intravascular ox ygen-15. The corrected value for rOER was calcu lated using:
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(1) (2) where Eo = rOER uncorrected for intravascular activity (Frackowiak et aI. , 1980) , rCBF = regional cerebral blood flow (in mlllOO ml/min), rCBV = re gional cerebral blood volume (in mlllOO mI), and A = decay constant of oxygen-15.
tion of the underlying model eliminated this ratio. Both molecular oxygen and carbon monoxide are carried by RBCs and are therefore similarly affected by a change in hematocrit. Key Words: Oxygen-IS steady-state tech nique-Regional cerebral oxygen extraction ratio-Re gional cerebral oxygen utilization-Regional cerebral blood volume-Regional cerebral blood flow-Positron emission tomography.
Further analysis of eq. 2 showed that this state ment is incorrect, as can be demonstrated with the following simple example. Consider the continuous inhalation of CI50. If eq. 2 were correct, in the steady state the tissue concentration C t in a volume V would be given by :
where Ca = arterial concentration of CI50.
Rearranging would result in:
For a longer-lived radionuclide, however, eq. 4 could be approximated by:
Clearly, eq. 5 cannot be correct, since for a longer lived radio nuclide rCBV is given by (Phelps et aI., 1979; Lammertsma et aI., 1984) :
where r = ratio of regional cerebral to large vessel hematocrit.
The reason for the discrepancy between eqs. S and 6 is the fact that eq. 3 is incorrect. Lam mertsma and Jones (1983) stated:
The transit of unextracted 1502 through the venous compartment is dependent on both red cell flow and red cell volume. Both parameters are related in the same way to total blood flow and volume by the he matocrit. In the denominator of eq. 2, total blood flow is used (as measured with the CI502 scan), and, therefore, total blood volume (ie red cells + plasma) should be used. It follows that the cerebral-to-large vessel haematocrit ratio should be taken into ac count when rCBV is calculated, and that this value of rCBV should be used in eq. 2.
Co is actually not given by eq. 3, however, but by: (7) where Fe = regional cerebral erythrocyte flow (in mlll00 mllmin), Ve = regional cerebral erythro cyte volume (in ml/l00 ml), Cae = arterial eryth rocyte concentration of oxygen-IS. Because of conservation of mass: On the other hand Ve is related to rCBV ac cording to (11) where he = regional cerebral hematocrit.
Substituting eqs. 8, 10, and 11 in eq. 7 results m:
As compared with eq. 3, applying the same simple example given above would (correctly) re sult in eq. 6 instead of eq. S. rCBV used in eq. 12 is actually given by eq. 6. Therefore, eq. 12 is in dependent of the ratio of regional cerebral to large vessel hematocrit.
Similarly, eq. 2 should be replaced by
which is also independent of the hematocrit ratio r, since rCBV itself is inversely proportional to r (eq. 6). Equations 8 and 10 are crude approximations, rCBF being a complicated entity comprising (dif ferent) flows of both erythrocytes and plasma. Because both 1502 and llCO (or C150) are carried by RBCs, however, and because for both studies arterial (peripheral) whole blood concentrations are measured, the approximation should be the same for both tracers. Therefore, as a correction factor for intravascular activity, eq. 13 is indepen dent of this approximation, as long as rCBV is measured using a RBC tracer.
A fortunate side effect of the improvement de scribed above is that this correction for intravas cular activity is independent of the ratio of re gional cerebral to large vessel hematocrit, which itself is rather variable (Lammert sma et al. , 1984; Brooks et al. , 1986) . Therefore, calculated rOER values are even more accurate than previously suggested Lam mertsma et al. , 1983) .
As discussed previously Lammertsma et al., , 1984 ) a 20% change in rCBV does not alter the calculated value of rOER dramatically, at least not for normal rOER. To assess the magnitude of errors made by using eqs. 1 and 2, previously published results were recalcu lated using eqs. 1 and 13. In 24% of the 103 re gions of interest analyzed, there was no change in corrected rOER. In 72%, the change was 0.01, whereas in the remaining 6% (all tumors and ipsi lateral grey matter of stroke patients) a change of 0. 02 was observed. These errors are smaller than the statistical precision with which rOER can be measured . Nev ertheless, eq. 2 should be replaced by eq. 13, since eq. 2 represents a systematic error.
